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NOTICE;  WHEN  GOVERNMENT  OR  OTHER  DRAWINGS,  SPECIFICATIONS  OR 
OTHER  DATA  ARE  USED  FOR  ANY  PURPOSE  OTHER  THAN  IN  CONNECTION 
WITH  A  DEFINITELY  RELATED  GOVERNMENT  PROCUREJlCSNT  OPERATION, 
THE  U.  S.  GOVERNMENT  THEREBY  INCURS  NO  RESPONSIBILITY,  NOR  ANY 
OBLIGATION  WHATSOEVER;  AND  THE  FACT  THAT  THE  GOVERNMENT  MAY 
HAVE  FORMULATED^  FURNISHED,  OR  IN  ANYWAY  SUPPLIED  THE  SAID 
DRAWINGS,  SPECIFICATIONS,  OR  OTHER  DATA  IS  NOT  TO  BE  REGARDED  BY 
IMPLICATION  OR  OTHERWISE  AS  IN  ANY  MANNER  LICENSING  THE  HOLDER 
OR  ANY  OTHER  PERSON  OR  CORPORATICKl,  OR  CONVEYING  ANY  RIGHTS  OR 
PERMISSION  TO  MANUFACTURE,  USE  OR  SELL  ANY  PATENTED  INVENTION 
THAT  MAY  IN  ANY  WAY  BE  BELATED  THERETO. 
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HEADQUARTERS 

UNITED  STATES  CONTMj^/Sj^ijj^ 
Fort  Monro  • 

ATDEV-3  474/2(S)(12  Apr  60) 


COMMAND 

12  April  1960 


SUBJECT:  US  Army  Infantry  Board  Report  of  Test  of  Project  Nr  2876, 
Evaluation  of  Single  Flechette  (DA  Project  504-05-002)  (U) 


TO:  Chief  of  Research  and  Development 

Department  of  the  Army 
Washington  25,  DC 


U  '  • 

iliuR 

1.  (U)  Reference  is  made  to: 

a.  Letter,  CRD/D  15638,  Office,  Chief  of  Research  and  De¬ 
velopment,  Department  of  the  Army,  17  November  1959,  subject:  "De¬ 
velopment  ot  All-Purpose  Hand-Held  Weapon  (U).  " 


b.  Message,  ATBC  12-101,  US  Army  Infantry  Board,  23  De¬ 
cember  1959.  (SECRET)  (NOTAL) 

2.  (U)  A  copy  of  subject  report  is  inclosed. 

3.  (C)  This  headquarters  concurs  with  the  conclusions  of  the 
President,  US  Army  Infantry  Board,  at  paragraph  7  of  the  inclosed  report, 
and  approves  the  recommenditions  at  paragraph  8. 


4.  (C)  This  headq«»*lers  recommends  that  development  of  the 

Single  Flechette  be  continued  and  directed  toward,  bat  not  limited  to,  the 
correction  of  deficiencies  listed  in  annex  B  of  Subject  report,  and  that 
the  improved  arnmanition  be  submitted  to  the  US  Army  Infantry  Board, 
foi  further  tests. 


■  ’  '  ' '  '  "atlonal 

-■  tl:.) 
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REGRADED  CONFIDENTIAL 

WHEN  SEPARATED  FROM  Copy  Nr  28  of  56  cooies 

SECRET  INCLOSURE  CN:  126832 
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(%')  It  is  requested  that  this  headquarters,  ATTN:  Dt  |)uty  Chief 
e:  S;.iu  for  Materiel  Developrqents,  be  advised  of  aetion  taken  on  above 
t.ecv'mmendation.  ■  ,  •  '  , 

FOR  THE  COMMANDER; 


1  In  e  1 

Rcpl  o;  USA  Inf  Bd, 

,  Proj  Nr  2876, 

18  Mar  60,  W/anx  A-D 

Copies  f  irnished; 

A-;  FI  (rxeept  USAAD  3d; 

USA  Ini  Bd  WO  incl) 
CG's 


W  ILLIAM  A.  KEIL 

Major,  AGC 

Asst  Adjutant  General 


Third  USA.  (WO  incl)  ' 

• CDEC  ■ 

Frankford  Arsenal  (WO  incl) 

Ord  Wpn  Comd 

CO'S  .  , 

Ord  Test  Actv,  X'’ma  Test  Sta 
Warervliet  Arsenal  (WO  incl) 

Ccindt 

USACGSC  ,  , 

USAARMS 

USAAMS 

USAE 

Pf  e  ^ ,  USA  Ma  int  B  ^ 

HQ,  USMC 
Corfidr,  ASTIA 

Dir,  Mar  ine  Corps  Ldg  Force  Dev  Cen 


Sited  states  army  infantry  board  _ 

Fort  Bennlng,  Georgia 

18  Maroh  19^0 
REPORT  OF  PROJECT  NR  2876 
EVALUATION  OF  SINGLE  FI.ECHETTE 
(DA  PROJECT  50&~05-002)  (U) 


le  \U)  AUTHCHT'^ 

a.  Directive.  Ltr,  ATDEV-3  47A/15(C) (12  Oct  59) ,  Hq  US<X»NARC, 

12  Oct  59,  subject:  "Evaluation  of  Single  Flechette  (U) 

h.  Purpose .  To  deteraine  whether  the  single  flechette  has 
sufficient  military  value  tinder  tenperate  weather  conditions  to  warrant 
further  developaunt. 

c.  Scope.  The  United  States ' Array  Infantry  Board  conducted  the 
temperate  phase  of  this  project.  The  United  States  Army  Arctic  Test  Board 
will  conduct  the  arctic  phase  of  this  project.  No  alrbdme  phase  is 
planned. 


2.  (U)  REFERENCES.  (Annex  D.) 


a.  Test.  Cartridge,  .22  Caliber,  Arrow,  Lot  Mrs  oA,  7,  8,  and 
9,  hereinafter  referred  to  ae  the  test  item  (Annex  C),  eontelns  a  10  grain, 
arrowshaped,  steel  projectile  (called  a  flechette)  that  has  a  length  of 
1^.  Inches  and  a  body  diameter  of  .072  Inches.  At  the  rear  of  the  cartridge 
there  la  a  moveable  primer  piston  (Annex  C).  When  Che  weapon  Is  fired, 
the  firing  pin  strikes  the  piston  snd  drives  It  forward,  setting  off  the 
primer,  which  In  turn  sets  off  the  propellant.  Expending  gases  cause  the 
prlmsr  piston  to  be  driven  Co  the  reet  wb«re  It  strikes  the  face  of  the 
bolt  with  aufflclsnt  force  to  actuate  the  gun  mechcnlkm.  (This  type'  pf 
gun  awchanism  was  not  furnished  for  this  evaluation.)  At  tbs  seme  time, 
the  sabot  with  flscbette  Is  pushed  from  the  cartildgs  ease'  Into  the  bore 
of  the  weapon.  The  flechette  Is  then  pullsd  through  the  bore  by  the  mag¬ 
nesium,  four-section  sabot  which  grips  the  forward  half  of  the  flechette 
(Annex  C),  At  the  nussle  tfhe  sabot-flechette  assembly  Is  given  e  high 
rate  of  counter-clockwise  spin  by  e  rifled  section  known  as  the  stripper. 

The  centrifugal  force  thus  created  as  this  assembly  leaves  the  barrel  causes 
the  four  quarter  sections  of  the  sabot  to  separate  from  the  flechette, 
leaving'  s  "clean"  projectile.  The  mussle  velocity  of  the  flechette  Is 
opproxiautely  4800  fps.  The  rifles  used  Co  firs  the  test  sasninltlon  In' 
this  evaluation  were  bolt-action  Winchester  Model  70's,  modified  and  rt- 
batveled  to  accept  the  .22  caliber  single  flecbetta  round.  Other  modlfl- 
ca^ons  made  to  Che  weapon  were;  (1)  Substitution  df  a  special  bolt  to 
absorb  the  force  of  the  primer  piston,  (2)  Substitution  of  a  saxioth  bore, 
and  (3)  Addition  of  a  stripper  on  the  end  of  the  barrel.  The  stripper  has 
four  teeth  slsdlar  to  the  lanls  in  e  standard  barrel.  These  stripper  teeth 

M-co^  li^G832 


have  a  5®  counter-clockwise  cant  which  liAparca  spin  to  the  sabot. 

b.  Control .  No  control  ammunition.  In  the  usuarsonSeT^was  used 
during  this  evaluation.  However,  when  appropriate,  test  results  of  a 
similar  concurrent'  evaluation  of  6.35mm  simplex  ammunition  and  Its  control 
ammunition  (7.6?,iimi,  NATO,  Ball,  M59)  are  quoted  for  conqjarlson.  For  sim¬ 
plicity,  both  6.33tmn  and  7.623ra  auminitlon  are  hereinafter  referred  to  as 
the  control  arnmunltlon. 

4.  (S)  BACKGROUND .  The  single  flechette  Is  a  prototype  round  devel¬ 
oped  for  Franklord  Arsenal  by  Aircraft  Aimau.er.tc,  Inc.,  to  meat  a  reaulre- 
ment  to  replace  standard  small  arms  anmunltlon.  It  Is  to  be  at  least  equal 
to  standard  anmunltlon  In  accuracy  and  penetration  uhlle  'possessing  a 
greater  casualty  producing  capability  and  having  lets  weight  (rsf  4,  Annex 
D) .  This  ^ound  was  engineer  tested  at  Aberdeen  Proving  Ground,  Maryland,  ' 
during  thej last  half  of  1959.  On  9  November  1959,  Chief  of  Ordnance  pro¬ 
posed  to  Chief  of  Research  and  Development,  DA  (ref  6,  Annex  D) ,  that  devel¬ 
opment  of  an  all-purposo  hand-held  weapon  system  be  Initiated,  using  single 
flechette  ammunition  In  the  direct  fire  role.  Single  flechette  ammunition 
was  furnished  this  Board  for  test  in  November  1959  and  testing  was  completed 
on  14  December  1959.  On  23  December  this  Board,  in  a  preliminary  report  to 
USCONARC  (ref  7,  Annex  D),  concluded  that  single  flechette  anmunltlon  has 
the  potential  for  fulfilling  tbe  requirements  of  the  direct  fire  ammunition 
for  the  All-Purpose  Hand-Held  Weapon.  This  Item  has  not  been  proposed  for 
Tripartite  Standardization. 

5.  ts)  SUMMARY  OF  TEST  RESULTS .  The  single  flechette  was  tested  to 
determine! Its  characteristics.  Applicable  portions  of  the  plan  of  test 
for  Project  2787,  Eval..atloo  of  Small  Caliber  High  Velocity  Rifles  (ref  2, 
Annex  D)  jrere  used  in  the  conduct  of  this  evaluation.  Results  of  test  ' 
follow;  I 

i 

S.  Physical  Characteristics .  The  test  Item  was  much  lighter  and 
smaller  than  standard  NATO  aoBunicion  or  the  6.3Siim  ammunition  used  for 
comparison  In  this  evaluation.  The  cartridge  case  did  not  possess  the 
degree  of  hardness  and  rigidity,  required  in  a  military  cartridge  (par  7 , ' 
Annex  B) . 


'  b.  Accuracy.  Semiautomatic  accuracy  of  the  test  Item  was 
Inferior  Ito  that  of  standard  NATO  anaminlrlon  (par  2,  Annex  B) .  The  test 
Item  was  'especially  suitable  for  a  direct  fire  role  due  to.  Its  flat  tra¬ 
jectory  (^maximum  ordinate  5  Inches  at  500  yards)  and  relatively  light  recoil. 
During  tUla  evaluation  there  was  no  necessity  to  smke  sight  setting  adjust.- 
ments  to Icompensate  for  wind.  Accuracy  appeared  to  be  adversely  affected  ' 
as  the  weapon  heated  (Test  Nr  2,  Annex  A). 

c.  Penetration.  The  test  item  performed  satisfactorily  in  stl 
media  except  sand  (par  7,  Annex  B) . 


' d.  Sabot  Dispersion  and  Penetration.  When  firing  the  test  Item 
the  daq^gr  zone  forward  of  the  gun  Is  excessive  (par  4,  Annex  B) , 


e. 

duration  for 

.  f .  .  General i  .  Although  ho  specific  test  concerning  position  dis¬ 
closure  was  conducted,  excessive  suszle  flash  was  noted  during  all  firing 
of  the  flechette  cartridge. 

6,  (C)  BISCUSSIOH.  Representatives  froa  Frankford  Arsenal  and 

Aircraft  Amaaanta  have  fsalllarlaed  this  Board  with  the' concept,  of  the 
rifle  In  which  this  test  asnunltlon  will  ultlsateljr  bs  used.  .  The  following 
aspects  of  this  rifle  syscea  were  taken  Into  conslderatlou  tiut  Board 
In  arriving  at  the  conclusions  and  recowMendatlons : 

a.  .The  proposed,  rifle  would  weigh  approxlaately  3.5  pounds,  nis 
weight,  when  coupled  with  the  light  weight  of  the  flechette  esaunltlon, 
would  peralt  the  user  to  carry  a  wuch  larger  assaunltion  simply  then  at 
present. 


that  o 


e  life  of  the  stripper  was  of  too  short  a 
t  of  a  military  rifle  (par  5,  Annex. B). 


b.  The  proposed  rlf'  would  Incorporate  design  features  to  reduce 
or  eliminate  Che  tendency  of  present  weapons  when  fired  autostatlcally..  to 
ride  off  the  target.. 

Ci  The  proposed  rifle  would  have  a  cyclic  rate  of  approximately 
2,000  rounds  per  minute  and  a  conttolled  burst  (1  to  5  routes)  trigger 
mechanism.  These  controlled  bursts  of  automatic  fire  theoretically  would 
Increase  hit  probability,  thus  offsetting  the  reduced  single  round  accuracy 
of  the  test  ammunition. 


7.  '  (8)  COMCLOSIOHS.  The  OnlCed  States  Army  Infantry  Board  concludes 

that: 

a.  The  single  flechette  has  sufficient  i^lltary  value  under 
tewperata  weather  conditions  to  warrant  further  developpieae, 

b.  The  single  flechette  has  more  potential  than  either  8,35wi 
simples  or  7.62mn  NATO  amsainltlon  for  meeting  the  proposed  direct  fire 
amsBinltlon  requirements  of  the  All-Furpose  Band-Beld  Weapon  (ref  5,  Annex  D), 


8.  (U).  BBCOhtEHPATION .  It  Is  recowmsadad  that  development  be  con¬ 

tinued  end  directed  toward^  but  not  limited  to,  tbo  correction  of  doflclen- 
cles  listed  In  Annex  B,  an-l  that  the  Improved  anmunlclon  be  bubmlcted  to 
this  Board  for  further  teats.. 


ANNZXES 
,  A.  Details  of  Test 
'  B.  Deficiencies  and 

Suggested 'Modi float ions 
C.  Photograph 
0.  Raferencat 


HBII^B.  KDNZIG 
Oolonal,  Infantry 
Prssldept 
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i-jrs 


iLeyort  o{  Froject  Mr  2876 


!•  (t!)  FUBTOSK.  To  dotoialM  tiu  physical  eharactorlttlca  of  tho 

taat  aoaualtion. 


2.  (n)  METHOP. 

'a.  Tha  taat  aaaaunltfon  waa  iMl(had»  otaaorad,  and  pkotograpkad 
and'tha  raaulta  wara  racordad. 

b.  Tachaleal  publteatlona  froa  Aircraft  Araaaanta,  Iae.»  vara  . 
atudlad  aad  partinaat  data  aara  aztractad. 

3...  (8)  ptEStTLTg; 

a.  Fh^alcal' Ckaraetarlatlcat 

.  Ovarall  Orarall  Caaa 

Halskt  Langtk  PlaaMtar 

SJss^^sl  SJ^»1 

Flachatta  16  2.31  .216 

6.3Saa  Short  229.2  2.29  .618 

6.33Miiofi8  237.6  2.48  .618 

7.62MIHATO  376  2.79  .671 


Caaa 

PlaaMtar 

tinehaal 


h.  Purlos  haadlins  It  .«aa.  found  that  tha  forward  half  of  tha 
eartrldti«  caa«  «aa  ao  aoft  that  It  «aa  aaally.  bant  bp  hand.  Iapraaaata> 
tlvaa  of  Aircraft  ArmaMBta  racooaandcd  that  aach  round  ba  ehaaborad  hp 
.  hand  alnca  tha  caaa  would  ba  hant  bp  wocbanlcal  chaaibarlns. 

A.  (8)  AfetjLTSIS.  Tba  alngla  flachatta  round  la  cousldarablp,  llfhtar 
and  laaa  bulkp,  than  praaant  ataadard  awwraltloa.  Tha  cartrtdfa  eaea 
doaa  not  poaaaaa  tha  dasraa  of  hardnaaa  and  rlgldltp  ra^ulrad  in  a  adlltarp 
cartrldga. 


if  *  S-  •* 


1*  (V)  FCBPOSE.  To  dctamlna  tha  accuzacp  charactarlatlea  of  tha 

taat  awinltlon  when  fired  fraa  Hlnchaater  Model  70  rlflaa  (■odlflad). 

a.  ifalng  a  of  three  eapart  rlflaaan  fired  tha 

following  with  aach  Of  three  wcapona^^^^^^A 


4.,  \  svr»-v 


ACTION 


UNITED  STATES  AR^Y  INFANTRY  BOARD 

POST  MimiflC,  MORtlA 

mojfor  NR  OAT*  NCOATIVI  OR 

a7«  U  J«a  1«M 

wiuMTicm  or  oiwu  rLiawni 

Or*«r  •  CvUiMy  •(  llaol*  n*chatM  CartrlOf*. 

homt  •  (chmtU  «mla«  of  frlMr  oetMtoO  (M 
MckoiUoa  oaO  otrifyor  fwKtlooUc. 

MSBLS _ — - : - - - 


K«port  of  ?roJ«ec  Kr  2$76 


(S)  Th«  dofleltncle*  lloccd  in  thi*  annox  aro  tltdaa  tkat  raMatn 
uncorrtctad  at  eha  cooplatlon  ct  thla  orojece.  Tha;r  ara.  llatad  In  two  cata* 
gurlat:.'  aajor  daflctanciaa  aad  minor  daficltnclaa.  Tha  foiMr  ara  tboaa 
dailclanclct  vhich  mutt  ba  corraetad  to  maka  tha  Ita*  aultabla  for  Apif  uaa. 
Tha  lattar  ara  thoaa  daflclanelaot . tba  eorractlon  or  allminattoa  of  nklcb 
will  Incraaaa  tba  afficlancy  or  daalrabillty  Of  tha  i:;«B  Init  which  naad  not 
ba.  corrected  to  sake  tha  item  eultabla  for  Anqr.  uaa. 

'  <4a1or  PafteiancT  Kaaulta  .  lucacMtad  Wodlftcatlon 


1.  Cartridge  caaa  laeka 
.rigidity  and  hardnaaa 
(Teat  «r  1). 

2i  Accuracy  of  aaalauto* 
■atle  fire  ia  not 
aatiafaetory  (Taat  Jir 
2). 

3.  Vaiapon  appaara  to  loaa 
accuracy  aa  it  hakta 
(Taat  Mr  2). 

4.  taogar  aona  fer  aabot 
parciclaa  ia  axcaaaiwa. 
(Taat  Ik  4). 

5.  Lifa  of  atrippar  ia  too 
abort,  (test  Nr  5) . 


4.  Nasala  flaah  la  as* 
eaaaiva  (Taat  Ir  2). 

7.  Ooea  not  paaatrata  6" 
of  aand  (Teat  Hr  3). 


Caaa  would  band  .garden  caaa. 
under  noTsal  usage. 


Does  not  neat  aili*  Correct, 
tary  charactaristlca. 


Adveraaly  affects 
accuracy  of  the 
weapon. 


Correct. 


Ja  distracting  and  geduca  In  slaa  or  aliad* 
dangerous  tO'  nata  danger  «waa  of  aabot 

friendly  soldier a.  partlelas. 

Nould  require  fra*  Increase  stripper  lifa. 
quant  r^lacasMnt ' 
of  atrippar. 

ieuiltg. 

Would  raraal  Corraet.  ' 

firar's  position. 

kaducab  tha  anmu*  Inprowa. 

nitions*  affactlva* 
ness  against  tergats 
protaetad  by  earth* 


ppiPtlH 


I 


f 


’■4 


3.  (S)  Muaber  of  rounds  fired  before  etrlpper  Jiequlrcd 

repUceaenC  all  etrlppers  are  shown  below: 


Stripper  Mr 
1 
2 

3 

4 

Motes: 


Kt  of  Bounds 
463 
403* 

497 

173** 

Total  .  1338  4  4  >  384  rounds  awet^a 


*  This  stripper  was  not  eonpletelr  worn  out  lAan  It  was  replaced. 

**  One  stripper  tooth  was  chipped  on  this  stripper  wharaas  all 
other  strlppars  wore  out  gradually. 

4,  (8)  Awst-vaTg.  Stripper  life  Is  very  short  and  aust  ha  Increased 

considerably  to  be  acceptable. 


11 


1 


b.  Th«  •!>•  9f  th«  wltnMi  paii«l  was  variad  from  12‘  x  12*  to 
ona-quarttr  of  48*  s  24*  panel  aa  ra^rad. 

c.  '  na  ■axU'.um  hortsontal  diataaea  of  tka  aakot  klta  on  tka  vitnaaa 
paaal  from  tka  actual  point  of  ala  at  aack  raa^a  aaa  caaaucad  and  raeordad. 

d.  Tka  panatratloB  affaet  of  tka  aakot  partlclaa  w  tka  niMaan 
panel  naa  dataralnad  and  tacordad  for  aaok  taaga. 

3.  (S)  ■MWtT>.  Tka  aaniaraa  korlaoatal  dlaparaloa  and  tka  pi 

8Mtlaa  affaet.  at  varioua  rangaa  la  ahonc  kalowt 

Slaa  of  Tartar  Maxima 


tanga 

IS 

■  .(f****) _ 

Vldth  Balth; 

Borlsottcal  Slsparalon 
(yaat) 

Sabot  Partlela  tffact^ 

12 

X  12 

4 

Sroka  paper  face  and  aaaarly 
daatad,  or  sabot  pMtlels 
actually  atuok  Into  tka 
wltnaaa  panel. 

25 

12 

X  12 

4.5 

broke  paper  face  and  allgktly 
daatad  tka  wltnaaa  penal. 

35 

U 

X  12 

12*  X  12*  wltnaas 
paaal  «aa  net  larga 
aaougk  to  Intareapt 
all  sabot  partlelas. 

Broka  paper  face. and  nada 
alight  acratekaa  In  tka 
wltnaaa  panel. 

45 

ona-fourtk  of 

48  X  24 

targat 

14 

iraka  paper  face. 

•llotat  Tka  affaet  atatad  la  for  tka  iMjorltr  of  tka  klU|  kavaocr, 
la  aubaa^uant  firing  of  thla  type  tkara  kara  kaan  axcaptlooa- anck  an  ana 
aakot  partlela  sticking  Into  tka  board  at  45  foot. 

4.  (•)  JUUlTSlt.  kltheugk  no  crltorlon  has  kaan  aatabllakad  at  to 

aa  accapt^a  cone  of  dtsparcion.  It  appaara  tkat  pratamt  tactical  eemcapta 
venld  not'prralt  this  largo  danger  aona  forward  of  tka  gua. 


TisT  tt  3.  gi^urm  im. 

1.  (0)  fCTgOm.  To  datamlna  tka  avaraga  Ufa  aspaetaney  of  tka 

atrlppar  kafora  accuracy  of  the  rlfla  la  affaerad, 

a*  |j n!*  kapt  of  all  rounds  flrad. 

b.  Vhan  tka  rlfla  lost  Ita  initial  accuracy  tka  atrlppar  was 


raplacad'. 


t^it  and  control  anunltlon  Chat  per¬ 
forated  6  Inches  of  sand  and  a  1  inch  witness  board  at  each  range  la  shown 
below; 


Range 

(Meters) 


.22  Cal* 
Plechette 


6.3Saa 

Short 


6.35na 

Long 


7.62Ba 

MATO 


*1he  .22  Caliber  flechecte  was  broken  up  or  badlp  twisted  upon 
lapacC  with  sand. 

e.  The  Man  radius  (MR)  prior  to >  and  after  passing  through  brush, 
and  the  percent  of  rounds  perforating  Che  witness  plats  are  shown  below. 


Type 

^ksBunlfl^n 

MR  Prior  Co 
Interlne  Brush 

MR  After  Passing 
Throueh  Brush  . 

Change 

(Inches) 

t  Perforating  1” 
Witness  Plate 

.22  Cal  Plechetts* 

20.60 

27.88 

4-7.28 

78.3 

6.35om  Shore 

S.80 

16.42 

410.62 

100 

6.3SaBi  Long 

4.04 

16.44 

411.60 

100 

7.6ten  NATO 

8.24 

13.83 

45.68 

100 

*Mote;  4k  total  of  102  flechecte  rounds  were  fired.  Plwc  of  these 
102  rounds  did  not  get  througS  the  brush  target.  Roth  test  and  control 
aMunltlra  tunhled  after  striking  the  brush  target. 

4.  (8)  AMALT5I3.  PlecbetCe  penetration  Is  setlsfactorp  In  all  Mdla 

escape  sand. 


1.  (0)  S3HSISK-  Xh  deternlne  the  cone  of  dispersion  for  the  sabot  par¬ 
ticles  and  the  penetration  capabilities  of  these  particles. 

2.  <B)  MKTHOP. 

a.  Shot  grotqis  Tarjrihg  fron  10  rounds  to  58  rounds  were  fired  f roa 
various  ranges  into  a  witness  panel  Mde  of  1  Inch  coaserciallp  dressed  pine 
boards  (actual  Masureawnt  3/^nc|^^^^^lth  brown  writing  paper. 


(■'Srlfcsi 


sand.  A  witness  plate,  constructed  of  1  Inch  commercially  dressed  pine  boards 
(actual  measurement  3/4  Inch!  was  placed  1  foot  in  rear  of  the  target.  Pene¬ 
tration  effects  were  recorded  for  each  range. 

e,  Ninety  rounds  were  fired  In  ten  round  groups  into  a  fixture  con¬ 
taining  approximately  12  liches  of  green,  freshly  cut,  lightly  packed  brush 
'  (limbs  varied  from  very  smill  to  approximately  3/4  Inch  In  diameter)  at  4C0 
■peters.  Mean  radius  before  the  projectiles  entered  the  brush  was  determined 
for  each  10-round  shot  group.  The  change  in  mean  radius  and  the  performance 
charac:teristlcs  of  the  projectiles  were  recorded.  The  change  In  mean  radius 
and  the  results  of  penetration,,  tumbling,  yawing,  etc were  determined  by  ob¬ 
serving  a  vltness  panel  made  of  1  inch  conmerclally  dressed  pine  boards 
(actual  measuremetit  3/4  Inch)  placed  10  feet  In  rear  of  the  brush. 

3.  (S)  REsrrs. 

a.  Number  of  pine  boards  perforated  by  the  test  and  control  ammu¬ 
nition  is  shown  below:  ,  , 


Type  Aimpunltlon 


Average  Nr  of 
Pine  Boards  Perforated 


.22  Caliber  Flechette 
b.SSmn  Short 
6.35B!m  I.cng 
7.62mra  NATO 


7.6 
■  10.2 
10.4* 
11.3(+)** 


*  A  total  of  It  rounds  instead  of  10  was  fired  with  this  type 


ammunition. 


**  One  round  perforated  the  last  board;  therefore,  the  exact 
average  cannot  oe  computed. 

b.  Test  and  control  onaunltion  perforated  both  sides  of  the  steel 
helmet  (w/liners)  and  body  ansor  100  per  cent  of  the  time  at  400  meters. 

c.  The  average  number  of  pine  boards  perforated  by  test  and  control 
osaiunltion  after  perforating  the  steel  plate  Is  shown  below; 


e  Ammunition 


Steel  Plate 
Perforated 


Average  Nr  of 
Pine  Boards  Perforated 


.22  Caliber  Plechctte  ' 

Yes 

3.8* 

6.3Saa  Short 

Yes 

1.8 

6.3.3uim  Long 

Yea 

2..  6 

7.62im9  NATO 

Yes 

9.4 

*  A  total  of  7  rounds  instead  of  3  was  fired  with  this  t^pe 


A 


8 


c.  Accuracy  la  adversely  affected  at  the  ttrlpper  wears  out. 


d.  During  the  conduct  of  tha  accuracy  test  it  was  noticed  that 
the  longer  a  weapon  was  fired  the  lass  accurats  It  sseasd  to  be.  -An 
aiialyals  o-f  the  probable  causes  led  to  the  belief  that  as  the  weapon  heated 
It  lost  SODS  of  Its  accuracy.  In  order  to  verify  these  tusplcloes,  the 
test  described  la  paragraph  Zc  and  reported  In  paragraph  3e  was  devised 
abd  conducted.  The  results  rkown  In  paragraph  3a  Indicate  that  .the  Htt  and 
MS  of  the  tourtn  group  (when  the  weapon  was  the  hottest)  were  Indeed  such 
larger  than  for  tha  three  previous  groups.  Although  the  results  or  this 
test  are  not  concluafve,  theta  le  teetonable  causa  to  bellere  that  accuracy 
Is  adversely  affected  as  t*ie  teaiperetura  of  the  weapon  Ineraaaee  . 

a.  The  trajectory  la  such  that  no  eight  change  wonld  be.regulced 
to  hit  a  ■ea-etsed  target  between  0  and  400  aetera. 

,  f.  Wind  has  no  noticeable  effect  upon  tha  trajectory  of  the 
fleehecte  hseween  0  end  400  aeteza. 


icetelva. 


g.  Nuszle  flash  with  the  .test  sasunltloo-weapon  coablnatlon  Is 


S7  »  1.  PIWTOATIOH.  ■; 

.1.  (’T)  PC1P08K.  To  deeefaine  the  penetzt^oti  cepablllfles  of  the 

It  enaunlclon  In  several  dlffarent  aadla. 


a.  Ten  rounds  were  fired  frek  400  aaters  into  17  teyeri  of  1 
inch  ccaaerelally  dressed  pine  boards  (actual  aeasureaeat  3/4  inch)  spaced 
at  1  inch  Intervale .  The  niafher  of  hoards  perforated  by  aach  rouied'  was 
recorded  end. the  average  nue^er  of  boards  perforated  by  all  rouada  was  thaa 
coaputed. 

b.  The  teat  aaaualtton  was  fired  agalnat  etaadard  n  iteal  halaats 
(with  liners)  and  body  amor  at  400  aaters.  rirlng  was  conducted  until  10 
fair  hits  (strikes  ac.-e  tosA  1  Inch  frea  thp  portphery  Of  the  profile  of 

the  helact)  ware  obtained.  The  nunber  of  hits  and  tbs  nunber  of  porforatiens 
obtained  were  rccordei.1. 

c.  Five  rounds  wore  fired  froa  400. asters  Into  10  gaugo  alld  etool 

Plata  (fAI  1010,  asalaua  toekwull  .'lardnaes  C'3D).  .  Ipiyors  Of  1  Inch  eoa* 
aorclolly  drossed  pin#  boards  (actual  aeasuroaoat  3/4  Inch),  spaeod  at  1 
Inch  intorvals,  were  placed  behind  the  steel  plete.  ni^ar  of  pine 

boards  perforated  after  the  round  perforated  the  steel  plate  waa  dotemlaad  ' 
cad  recorded. 

'  d'.  Five  round  were  fired  at  rei^gae  of  20,  40,  CO,  100  and  300 
aster*  Intc  a  bos  cbnacructed  of  1/4  loch  plywood,  containing  6  inches  of 


**I>ue  to  the  lightness  of  recoil  vhoo  Lhc  flechette  cert-  ■ 
ridge  was  fired,,  the  rifle  m«s  quickly  end  easily  realigned  on  the  target, 

***Due  to  a  loss  in  accuracy,  the  stripper  on  rlfla  Nr  8 
was  leplaced  after  a  total  of  173  rounds. 

****Que  to  a  loss  in  ac  ".racy,  the  strippers  on  all  flachette 
rifles  were  replatied  prior  to  firing  at  400  caters. 

b.  Total  rounds  fired  at  ear.h  ~ange  and  n’oiber  of  tounds  which 

coLu^lelely  the  targtt  frame;- 


Range 

(Ketera) 


Site  of  Target'  (ft) 
Width  Height 


Total  Rout da 

nred 


Mtaeber  of  -  Per  Cent  of 


IOC 

4  *x  6 

84 

4 

4.2 

200- 

6x6 

295 

24 

8.1 

300 

.6x6 

316 

.14.5 

COO 

17  X  12  . 

90 

9 

10 

c.  Mean  radius  and  Baxioua  spread  (inches)  for  grotips  firad 
fi  im  a  machine  rest  at  400  sietera.*. 


Croup 

Nr 

1 

1 

3 

4 

MR 

7.92 

’  13.32 

9.12 

27.36 

MS 

24.00 

38.76 

24.84 

104.40 

•Note: 

All  groups 

were  fired 

from  rifle  N(  9. 

d.  ' The  flrers  were  able  to  use  the  same  sight  seating  fioa  100 
through  400  aeters  (Maxisajm  range  tested).  At  no  time  was  It  naccssary  rn 
make  a  sight  change  to  conpeusate  for  the  wind. 

e.  Although  not  specifically  a  part  of  this  test,  an  azessaivo  - 
amount  of  autale  flash  was  noted  during  all  firing  of  the  ilecbette  cartw 
ridge. 

4.  (8)  AHALTSIS. 

a.  An  undetermined  number  of  all  test  rounds  fired  was  erratic 
in  flight. 

b.  Accuracy  of  s  aleut^aatic  file,  as  represented  by  the  best  30 
per  cent  of  all  rounds  fired,  is  not  as  good  aa  that  of  the  7.62im.  Ball 
proposed  for  the  All'PurnAb-jgiaidtUeld  Uaapor  (ref  5,  Annex  D). 


ixm  t  •>  KSTxuKas 
■•p»rt  e(  TrojAct  Vx  2876 


1.  OTCM  34142,  Offi'c*  Chlai  of  Ordnance,  27  Mar  32,  etlkjoct:’  "tlfla, 
Callbar  .30,  Liahtwalght  '  Military  Charactarlatlca  (1)." 

2.  Plan  of  Teat  of  Pcoject  Mr  27;>  ,  us  Axmf  Int  M,  14  fab  38,  teal* 
uetion  ol  High  Valoclcy  Soall  Caliber  klflaa  (0). 

3.  lepprt  Mr  88-1590,  Aircraft  Afi ante,  ine.,  January  1959, 
aubject:  "Propoaal  for'  Special  Type  Snail  Ama  Aanunltlon,  ContlsuattM 
of  Oevelopnent." 

4..  Par  238,  Conbat  Devalopnenta  Objective  Guide,  VSCOKAIC,  21  Sop  59..' 

5.  Draft  Military  Characteriatica  for  All-Puiposa  Hand-Bald  Veapaa, 

US  Amy  Inf  Bd,  13  Oct  59. 

6.  DP,'  Chief  of  Ordnance  to  CBD,  dated  9  Mov  59,  aubject;  "Davalop- 
Mnt  of  Ali-Purpoaa  Hand-Bald  (iaapon  (D)." 

7.  Mag,  ATBC  12-101,  USA  Inf  Bd,  23  Dae  59. 
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